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Hand hygiene is a key intervention for preventing health care–associated infections; however, maintain-
ing high compliance is a challenge, and accurate measurement of compliance can be difficult. A novel 
program that engaged all health care personnel to measure compliance and provide real-time interven-
tions overcame many barriers for compliance measurement and proved effective for sustaining high 
compliance and reducing health care–associated infections.
Each year in the United States, an estimated 1.7 million cases of
health care–associated infection occur, with 98,000 resulting in
deaths and cost estimates of >$10 billion. Although the fraction of
health care–associated infections that are preventable with im-
provements in hand hygiene compliance is not known, 38% of
infections are estimated to occur because of cross-transmission. Hand
hygiene is a key intervention in interrupting transmission between
patients, health care personnel, and contaminated fomites in the
environment. In fact, the association between improved hand hygiene
compliance from low to higher rates and reductions in health care–
associated infection rates has been well described.1,2 However, in
2002 when the Centers for Disease Control and Prevention Hand
Hygiene guidelines were published, the overall hand hygiene com-
pliance among the 34 published studies varied from 5%-81%, with
an average compliance of only 40%.1
Achieving high hand hygiene compliance remains a challenge,
particularly in a health care setting where as many as 15.2 hand
hygiene opportunities have been estimated to occur each hour.3 In
addition, measuring hand hygiene compliance presents additional
challenges, including several potential sources of bias. Three types
of bias are possible with hand hygiene compliance: interobserver
variation, sampling bias, and the Hawthorne effect. With
interobserver variation, hand hygiene observers may disagree on
opportunities when hand hygiene should occur. Our hospital epi-
demiology department developed 6 real-life patient care scenarios
and then conducted a survey among all department staff to assess
appropriateness of hand hygiene. Among 12 hospital epidemiol-
ogy personnel with a combined 150.5 years of experience, only 3
of the scenarios had >75% agreement that hand hygiene was indi-
cated. When the same scenarios were presented to a widely
recognized expert on hand hygiene, for only 1 of those 3 sce-
narios did he share agreement that there was a clear indication for
hand hygiene. Sampling bias may occur when the locations or time
(time of day or day of week) for hand hygiene observations are not
selected at random or the units sampled do not represent compli-
ance for the entire facility.4 Finally, the Hawthorne effect is believed
to heavily influence hand hygiene compliancemeasurements because
individuals behave differently when they know they are being ob-
served. Chen et al have proposed some solutions to combat the
Hawthorne effect’s potential for overestimates of hand hygiene com-
pliance by, for example, only conducting 10 observations or for a
10-minute time period in an area before changing locations.5 In ad-
dition, there are new technologies for hand hygiene measurements
that electronically track health care personnel movement and in-
teractions with soap or sanitizer dispensers which purport to
alleviate these biases in providing objective andmore complete hand
hygiene observations.4,6
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Hand hygiene compliance at an >800-bed academic hospital was
historically measured between 80% and 90% by infection preven-
tion staff and designated infection control liaisons throughout the
hospital. These measurements were subjected to the biases previ-
ously stated. Despite a requirement by the Joint Commission to show
improvement, compliance remained relatively stable over several
years. For these reasons, we developed a new program for hand
hygiene compliance that engaged all frontline personnel in the effort.
The program was adapted from a successful pilot program con-
ducted in a pediatric intensive care unit where frontline health care
personnel were involved in conducting hand hygiene compliance
measurements among themselves. The engagement of health care
personnel in monitoring and improving hand hygiene compliance
and in other key infection prevention efforts led to demonstrated
effectiveness in reducing health care–associated infections, patient
length of stay, hospitalization costs, and mortality rates.7
METHODS
To develop our all hands on deck approach for hand hygiene com-
pliance, we first simplified the message for when to perform hand
hygiene to “clean in, clean out.” This message reminded all health
care personnel (clinical and nonclinical) that each time they enter
and exit a patient’s room or space they need to perform hand hygiene
with either an alcohol-based handrub, or antimicrobial soap and
water. This expectation for hand hygiene was without exception,
even housekeepers moving from room to room to pick up trash were
required to perform hand hygiene in between each room. Al-
though these 2 opportunities (ie, patient room entry, patient room
exit) do not capture all of the World Health Organization’s (WHO’s)
My 5 Moments for Hand Hygiene, they do represent most (87%) of
the situations (before touching a patient, after touching a patient,
after touching patient surroundings) when hand hygiene is indi-
cated based on video monitoring studies of the frequency of
occurrence of each of the WHO’s My 5 Moments for Hand Hygiene
(Fig 1).8 Further, these 2 moments represent the most critical
moments for interrupting patient-to-patient transmission of patho-
gens via the contaminated hands of health care personnel.
Fig 1. Frequency of hand hygiene opportunities. Reprintedwith permission fromMike Edmond (http://haicontroversies.blogspot.com/2014/05/hand-hygiene-its-ginormous.html).
Data from Diller et al AJIC 2014 June.
Fig 2. Survey tool for hand hygiene compliance observations.
The simplification of the clean in, clean out program from the
WHO’s My 5 Moments for Hand Hygiene allowed for streamlined
education to all personnel of the expectation for hand hygiene.
In addition, all health care personnel (clinical and nonclinical)
who entered patient rooms or spaces were asked to provide
observations of other health care personnel’s hand hygiene com-
pliance. These observations were conducted in all inpatient settings
and in many outpatient areas, procedural areas, and operating
rooms. All health care personnel, including physicians, nurses,
and members of housekeeping, radiology, phlebotomy, respirato-
ry therapy, nutrition and food services, and occupational and
physical therapy departments, who entered patient rooms were
eligible to be observed and were asked to provide these observa-
tions. Two electronic methods were available for submitting
observations: (1) iScrub app (compepi; The University of Iowa,
Iowa City, IA) for Apple products and (2) a simple Internet-based
survey tool (SelectSurvey.NETv4.146.008; University of North Caro-
lina, Chapel Hill, NC) (Fig 2) accessible from the main page of the
hospital’s Intranet. Each department or location was asked to
establish a bulletin board in a visible location to remind health
care personnel of the methods to submit hand hygiene observa-
tions. Personnel also were able to track their progress on graph
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Fig 3. Example run chart and example reports. EVS, Environmental Services; NFS, Nutrition and Food Services; APP, Advanced Practice Provider.
Personnel conducting observations were further asked to provide
immediate feedback with their observations. Sample scripting and
an illustrative video was produced to demonstrate how to remind
noncompliant personnel to conduct hand hygiene when they forget
or even believe that the activity they are performing does not require
hand hygiene. Positive feedback on compliant hand hygiene op-
portunities was also highly encouraged. Nonpunitive, visible
reminders were used, such as inviting personnel to wear a small
hand sticker on their name badge. The hand sticker is a visible
acknowledgement of commitment to clean in, clean out and sig-
nifies a health care personnel’s willingness to receive a friendly
reminder from a colleague when he or she forgets to perform hand
hygiene.
Graphical and tabular reports detailing hand hygiene compli-
ance for each area and job department were updated and
disseminated to health care personnel each month. The number of
unique observers, number of observations, and percentage of ob-
servations with feedback provided were also tracked by location and
job department (Fig 3). Goals for the number of unique observers
and percentage of observations with feedback were also estab-
lished because these measures were important indicators of health
care personnel participation and engagement. Comparative and de-
tailed reports for each location’s performance over time (ie, run
charts) and compliance of different job classes within a locationwere
provided for personnel to track progress and plan improvements.
Eachmonth the areas and departments were recognizedwith Golden
Hand awards for improvement or exceptional participation, com-
pliance, or feedback provided.
Periodically, areas and departments were asked to participate
in focused action and sustainment planning. These action plans set
specific goals and detailed new interventions to improve partici-
pation, compliance, and feedback. Suggested activities to improve
compliance and participation included the following: focus on pro-
viding immediate feedback, after performing own observations ask
another colleague to perform observations, and assigning embed-
ded observers every shift.
RESULTS
Our analyses confirmed the importance of participation and en-
gagement with improved compliance. The number of unique
observers was a statistically significant predictor of hand hygiene
within a job class (P = .0096). Each additional 10 observers was as-
sociated with an increase of 0.1 percentage points of hand hygiene
compliance within that job class. The percentage of feedback pro-
vided was also a statistically significant predictor of hand hygiene
within a job class (P = .0035). Each additional 10 percentage points
of feedback was associated with an increase in hand hygiene com-
pliance of 0.21 percentage points within that job class.
CONCLUSIONS
This novel approach using all health care personnel engaged in
hand hygiene compliance improvement resolves several concerns
with measurement bias. A simplified approach, such as the clean
in, clean out program, limits the impact of interobserver variation
because there are no exceptions to the simple expectation. By using
all health care personnel throughout the hospital to provide ob-
servations of each other, no sampling for observations is necessary
and the potential for sampling bias is greatly minimized. The impact
of the Hawthorne effect is actually harnessed in this program because
personnel are encouraged to provide ongoing feedback to one
another while conducting observations. Although traditional hand
hygiene compliance observations are designed to minimize the
impact of the Hawthorne effect, the design of this approach is to
capitalize on it as a real-time intervention to continuously improve
hand hygiene compliance. Feedback that is timely, nonpunitive, in-
dividualized, and customizable is believed to be most effective at
improving performance in individuals.9
To our knowledge, no published analysis, to date, has demon-
strated whether an improvement in hand hygiene from a baseline
high level (>80%) to an even higher level (>95%) has led to de-
creases in health care–associated infections. Over a 15month period,
we reduced our HAI rate by 0.9 infections per 1000 patient days and
prevented 152 infections (P = .0521).10
In conclusion, we have demonstrated that this novel strategy for
hand hygiene compliancemonitoring using frontline health care per-
sonnel who provide feedback is effective for sustaining high hand
hygiene compliance. Importantly, we have also shown through this
novel program that hand hygiene compliance improvements from
already high rates can be an important strategy for achieving in-
fection reductions.
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